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waveguide which has a large thermal expansion coefficient 

between the insulating film and substrate 1 forming the organ.c optical 

SS3toN= A resin 9 is brought into contact with the substrate, a lower 
clad 2. a core 3, and an upper clad 4. respectively. 
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BX$i%fct>WT-fo9, ToB? 7 y K, 3T, ±ffl*9y 

V t>*£ < * -tOi* 5 2. 5 x l O" 5 (/t) Silt* 
9. £ bl=T*B*9y K. a7, _b8B?9y KfcflWSI" 
■Silfe&JBSOlKJ?** 1 0 nm£X±-C*>V . * 

Wit £ o r i S SSc 

K, 37, ±§B*9y K*r**v^H*K±K8Hil'"C» 
j£$ix/ifc<7>T-*>'3, TSBy 9 yK, 37. 

<0 >b*:# < , 1 • 2 x i 0" 5 (/X) W-b-C-fc 

•3, £ b\zTU? v v h\ 37, ±£B?9y KSrtilfiH" 

K, 37, ±8B*9y Kfe-thfhSS-tl-SIIl'^^ 
j«*ixfc<b©-e*>5 , T»***K, =7, ±tt*?y 

9t*$<, -£<OMri 5 0. 6X10" 5 (/t) Ei±"C*) 
9, i'bl:T«??yK, =7, i»*?yKtl(Dtt 

«, Tfl#5yK, 37, _hSB*9y h'<n±Xiz&-tZ> 

[1***4] *«3t»ttlSa«. -F*»e>WK+M*. T£B 

LtMSnttWffcO, TS=By9yK, =7, ±» 

■GfMBc J: o < . 2 . 5 x i o- 5 (/x;) » 

±-C*>9, £ bl-TpB^ 9 y K, 37, _h SB * 9 y K £ 
flg^gfct. fWii. W?vK. = 7, ±SB*9s/K 

[«**5] =PT«3t*«i!8*K T*»feMBIw«fM», TSB 
?y. y k. 37, ±gBy 9 y KitixfhSSlCgl 
LTifKfi£$nfctWTfc'9. TSB^ 9 y K, =7, ±SB 

y 9 y Y^m^^vtw&nwm^^wsL^wm,. 

9 t>*# < . -tWSM* 1 • 2 x 1 O- 5 (/X) 0. 
±-C*>9, $ bfc-TpB? 9 y K, =-7, Kt 

Bi^StS, ^W®, T»*9yK. =7, ±«*?yK 
?5 ? K, =7. ±SB? 9y KSr-ErH-e^S«±i-^ 



y 9 y Kfcliiftl-SlfellWw*^^**'** 0 **® 
«*J:0 0. 6X10" 5 (/t) 

±-e*>»>, c? bl^TSB? 9 y K. =7, JigBy9yK& 

flt^StS, "FSB* 9 yK, =7, Jb**?yK 

Jf, »2©*MJi, TSB* 9 yK, =7. ±M*?yY 

SB* 9 y K, =7. Jb«* 9 y Kfc*J*i-**ftlM)W>» 

2. 5X10- 5 (/C) J^iT-fo 1 ?; $feKT*By9y 
>, 37. ±SBy9y K&*ft-*5fc*««>BW* Jl 0 

7. J:tB??y K»*TK:«i-*«IJl«rt*-3- 

jg, Sg2ro*faJf. TW?yK, =7. J*??yK 

l. 2xio-« (A) gJUi-efcO, Sb»wTSB^9y 
K. 37, i»?7y Kfefllriti-ilfetWItwBW*^ 0 

juniai-efco, s?>k»jib***«. mi ro*ffl)Ji, S 

2nWli. TpB^ 9 y K« =7, ±»^?yKwit 

m, %2<D*mm. t*^9vK» =7, ±«s^^»k 

SB? 9 y K. =7. ±SBy 9 -y KSr«riti"**»K«>» 

o. 6X10- 5 (/■€)• W±-efo9 . $>»'T«B^7y 
K. 37, igB?9-y K-Sr«lfi£-t-5Jfe^lS^I8IJ¥* 5 4 0 

2©trai. T6B? 9 y K, 3 7, itt^^cit 

tll^rgl 01 *«3t*t6K* s . T^bJUtmiro^W 
Jf. %2<r>*mm. *30fHI.'W7yK. 3 
7. ±SB?9y K&^■i^^ f i^S ; ffi-t^ ;:: ^ LT ^ $,^ 
fctOT'fc 1 ?. TSB? 9 y K, 37, ±SB?9yKSr« 

^<.-t<0^5 2. 5 x l 0"» (/*C) »±t?*>9. * 
b\zTn? 9 y K. 37. ±S57 7-y KtMt'SfftS 
^toKlf:^ l o /imUJl±T-fo "9 . $ ejl-«tfli^ ? Sffi, ^ 
1©*WJB. m2W + HS, S3oW, TSB?9y 
K. 37, ±SBy9y KO^-Cirft-r**!**:!*^-^ 

iis*jsi i] #mxm&nt>K TA>bm\z% 1 ofia 
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7, ±86*7 y K«r*h-CnJMi±»-«JiU-C»J**n 
fctrotfct), TbB^ 7 v K. 37. Ji8B?7y KSr« 

£<. *«5fi**l. 2X1 0" 5 (/"C) gJLk-C*>9. $ 
ibtcTnB* 7 y 37, i*??? KSrflWM-Slft* 

l<75 + fflJf. fS2«D+M®, SSffJ-PHI^ T»*?y 

k, 37, ±.n?7v v<n±x\z.&rz>mT&t:ftiz. t 

[|f*iil 2] T^feWJ-JBl'rofH 

ji, *2»«phml maro^mji. ts^^s'K, =» 

fc1>ro-C*>9, TS^^^K. 3 7, ±gB^7s/KSr* 

*<, troi^o. 6X1 o-« (/"C) tUi-c-*>9, $ 
bt'TSB^ 7 y K, =T, ±«*?y KSr«J*"t" Sift* 
^W^JPtS 5 4 0 <i mW±"Cfc 9 , $ 5> »-«tflg*5S«. 3S 
lfflW, aS2<D*HIJI, »3 0tlM. 

1***1 3] LTJS 9. Wffi*Jh 

fcJBKTW* 7 y K, 37, _k§B* 7 y KSr-tft-Pit* 
«±fc**bT»tfS-h.fc'b«>-e*9, T**?y K. • 
n7, ±»*?y K*»J*1-*ift*«<&**a#»a s * 
«rofRtflHBftft J: 9 t>*# < , 2 . 5 x 1 0" 5 

(/*C) £A±T-fc9, 3e>fcT»*?y K, =»T, -h8B 
* 9 y KSrffi/S-TStftSJKwJKJSa 5 1 0 v mtl±T*fo 

SSffitwA9ii^»«, TpB* 7 y K, 37, ±»*?y 

1***14] ***i»*(S«:*«cLT*s9»WB»lh* 

HKTSB^ 7 y K, =7, ±M>9 5 y KSr-tK-PixS® 
-hfc** LtMSii-fctrotfc 9 , TSB* 7 yK. 3 
7. _h»*9y K4:»*i-*lft*«lroJW«3S»** s *« 
o?ftl!g!gGMBc.J: 9 <b*# < , -tw^ri* 1 . 2 x l o 
-* (/"C) 6l±T-*>9> £ bKTSB* 7 y K. 37,1 
Sl5y 7 y K«r«*i-*lft*«!«)ttff* J 2 0 
9 , S fete»*#ibfcm*bft3»«a***3te***«> 
4ffiffit3A9iA^-S«, T»?7yK. 3 7, ±.U?7v 

1***1 5] LT*S 9 WffiitltS 

IISKTSB? 7 y K, 3T X ±SB* y y K4r-tn-eh.Sffi 
±«;«®U-C}gj*$nfct>«0-Cfc9. TSBy r y K, 3 
7, ±SB*7y K€r*«i-att*«»«U»3WStt* 5 aStS 



rof»****J:9 fc**<. -t0>** s O. 6X10 
-5 (/t:) SA±T-*>9. SbtwTSy 7 yK, =»T, ± 
SB^7y KfctSJfcl-Slfe**^*'?*** 0 ymJU-L-Cifc 

Ko4tfc«t6«at:»oi i twit t*36*'^» 

1***16] #*3te***fc**L.T*s9*MB»Jt$ 

BS^^WS. TS5y 7 y K, 3T. ±8)5* 7 KSr-tH 
fh,S«±i:ailt^5^fct>roffc'), T8B*7 
•> K. =7. ±«*?y Kfc*#1-S**«©*flHI* 
J: H^t<> *0>**S2. 5 x 
10-s (/<c) £lJb-Cfc9, $ bi-TSB^.7 y K, 3 
7. ±8B* ? y KSr*»«i-S*ft*««>JKffi4 s lOjunW 

jfiB<0*HaD»?A9ii**«. ^WJi. ToB^ 7 y K, 3 
7. ±«^?y K©*-CK«i-4«Jt«:»oifc*r»« 

7 1 UTiS 9 »Mfi»Jb 3 

KSir^WS. TSB^7yh\ 37, ±$By 9y K«r**v 
^ f ix£«±t-^U-C^$Hfc , b<o-Cfe9, T$B^7 
y K. 37, Jb«By 7 y KSr«fi£-f 5*6*KW[««K!S« 
«#»«roffiU»3R«*i9 , b**<. 2x 
1 o-s (A) Ei±"Cfc9, $ 5j(-TbB^ 7 y K, 3 
7, ±gB^ 7 y K£r«/&-r-5fft*l$<OJ8Sffri 5 2 0')n« 

^KwffiffilcA9ii^S«. ^M^, ToB^ 7 y K, 3 
7, 1^7*> KO&-C^»-r*«56SrWori:*:4»* 

1***1 8] **3fe**»S:«*^"C33 9«MB*tlt* 
mic'pfffljf, TS??yK. 3 7, JigB^7y KSr-?r*t 

^-nss±i-«iiib-c^3^ , boT-fc9. Teci?7 

•yK, 37, ±«BJ^9y K«r**i-5l6*K©»»3fi* 
**«*««)«*»»» J: 9 <, ^r^^O. 6x 

l O" 5 (A) W±T-fe9, $ fjlcTpB^ 7 y K, 3 
7. ±SB^ 7 y K 3*fe*IKwB!J5J» 5 4 0 *z mti 
±-C*>9. 3 bl=«J!iitih»:fflv^bJx5»IB* J *«3tW 
'jft»©«ffilwA9ii*a;«. ^WS, T§B^ 7 y K, 3 
7, JbgB^7 y K<ra£Tlw8^5*i£«:l$or.i:«;#18 

9 1 *«^«B : S:^«L-C*5 9<StJii^lhS 

WlwJBirofMJB. MS2<734 5 H^, TrB^ 7 y K, 3 
7, lgU^7 y K*-tft-PftS«±K«*l'"CJl£j«$ix 
fct<o-e*»9, TM?7 y K. 37, ±»*9yKfc* 
/«i-5**Blw«U«^«* J *««>««B««*«t 9 t>^: 
f <. -&«i^2. 5X10" 5 (/t) W±t'fc5. S 
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®<7?8ll?^i o M«£t±"e*»9. SbfcttJIiititlw/lv* 
rofHi, &2<E><PHJf. TSB^5yK, =T, ±85* 

fcfc<E>-Cfc9, TSB*77K, =»T, -h&B * 7 7 K Sr« 

-eniiil. 2 x l 0-s (/*C) £*-b-Cfc9, $ 
felcTSB? 7 7 K, 37, ±tB??y HtrflWWSlW* 
lroKf*i 2 0 m mtA±t?*, 9 , S e,l-«t«6Witl-fflt> 
b*v5«IB*«**3ti»«K«>»iBfcA9a*aS. * 1 

[m*«2 1] *«3W*»*r»«tU-C*9«rJI»ltS 
7, ±M*7V Ktr*ft«iW8-tK«Wil^»rt**'' 

* < , -trogri* 0 . 6 x l O" 5 (/X) U±X'3b 9 , $ 
b<-Tp|5^ 7 7 K, 37, -h§B*77 K«r«tf:i"**6» 

Wirilio+BWi, )I52 0*MJI. & 3 03*11811, T85 

* 7 7 K, => 7, -kSB? 7 7 KSr-tH-fixSffi-h^aS 
Lr?8/*3ii.fc TSB*7 7F. =T. _hSS 

* 7 7 Kfc«*+5lftlWR«J«U»3fi««c* j aS«>*U*38 
if < tn*t<, ^W^2. 5X1 0-s (/"C) £1 
JbT*>9, $ feKiTfSB^ 7 7 K. =7, ±$15*7 7 K4r 

jK*tJtic/H » bnzmm>ft®??tm$L&<ommz a 9 & 
iiw^wi. S2wf^®, i3<o^i, 
tsb^77K 37. ±§5^77 h'<o±x\zm-rzmm 

UT^$n7ttwe*>9, T9?7 7K. 37. ±£B 



* 7 7 KfeWJfti-SlftftBloSUBKtt** 4 **®^* 
MfcJ: 9 < . to» s 1 • 2X10-5 (/-C) U 
±T-fo9. $ tjt-TpB^ 7 7 K, 37, J:«^5yK* 
«rit-*"4*6«ilroBlff* s 2 0 MmW±T-fc9, $ 

hiw+mji, ^2©™, i3rot=iiai, 

llSlcgn tf>«pffi|J8, l2ro4 I Wi, SS3co*MJ!, TS5 
?? 7 K, =7, -hgB* 7 7 KSr-tn-eixSffiiJ-SIS 
UT^fig$n7tt.ro-efc9, TSB7 7 7K, =7, ±2B 

* 7 7 KfcWjfti-ilftl^wilMS^S^SKofftKK 

6 x l O" 5 (/t) « 
±T-fo9, $ ^{wTSB7 7 7 K, 37, l»;?yK* 
«fiKi-5*6»«lwBIJe:* J 4 0<imEi±-Cfc9, SfeK* 

siofffii, sulfas, S3<73^r«fl^, 
t$B7 7 7 k, 3r, ±§6^7 7 v<a±x\z.&-rz>mm 

[If*il2 5] W^fK, ±as^77KSr« 
«i l 2*-r•l7^v^i*^^*^f5*few*«^*^ffi 

ss. 

[IS3}tli2 6] ***»*B«T»^7y K, =7,1 

[0 0 0 1] 
[0 0 0 21 

^Si^S^T-fiMttlwffiix, te3 ^. h-fk^^-C-t So 

WirUT. HM¥4-9 8 0 7t&«, W9-2 1 
9 0 2 0 ^fg. mmW- 1 1 - 1 3 3 2 5 4 W 
0 9 8 1 3 7 4 4 5*2:$8ftifJ»SfcJe>*L-Cl*5. 
[0 0 0 3] 0 21:, ±I5W0 9 8 1 3 7 4 4 5 ^ffl 

»#«3tWttl8H:, £1*v- y 3 ynSffi 1 .tCWttbt^ 
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K 2 £ 5 * y -f 5 KOME* (d? y 7 5 Kg?) & 

»c £ •? 37 3 &JBf«U $ b\z*<D±iz±.&? 7 y K4 
£*5*Ky-f $ K©iWSi*S:S6* • *>^U ±SB 

= r 3£>®#t5£I4TS5*7 y K2 £±gg?7y K4 <Dfi 

us. 

[0 0 0 4] 

to o o 5 j m3te*y-r s KjR<a»MtM£. 1212^^ 

fc»*«r*i-H-e*>*. aaci 2 it:, a 

a 1 0 0 %©*oas*<fc»t««r 500 ^wepad Lttmmx. 

w t mwik <o^tm^ tnm^t^z.t\zx 

£ LTBH2J=*Lfc^ , «y6i»«!5-CH:, 1 tTM? 
7 y K 2 £ ORIiztt* « 1 0 SrRWTtfK 1 £ # y $ 

^F+^T-fc^ «WBtj»*36£"*-5. El 3 Kin If x ffiftl 

r. £#*>*»?>. 

[0 0 0 6] ^.wJKfbjgtii, tffy -Y S K^f^J£5g#.tic 
[0 0 0 7J ft**, wro5lo|i*Jtt<75^{4, #y -< 5 

ymt-> y = >atg 1 1 <D&m&m&&k . # y -f 5 k 

R^KJ? £ <73Qfl-ifc0iJ-t"5o sjfy-f $ K«t->y 
« 1 W?ftSg3S#SSctt ; en-€ f ^4. 0 x 1 o- 5 (/X) £ 
3. 0X 10-* (/TC) T-fc5/ctf>, *0>SSH:*!j2. 5 
xio- 5 (/^) 1213(73^^ hZftitz&mft 

«KSSI^Jolt5^y-f 5 KflM>ttfftt2 5*»nfC*>5. 
$ fefCH 2 IC.Tt Lfc3teW«»ttS« 1 £ TSI5 ? 7 y K 2 
£ <BWIw»*« 1 0 Srtttf -C«««iJ«** Lid < 1/ Wig 

<7?ffllcig«Jl l 0 SrKltr fcSfcAgSg&igcMriS 2 . 5x1 
o-s (/"C) iritu $e,ir^y^s KBSrojRffa* 2 5 



C5. 

[0008] El 3 litf y $ KIK£g«l 
11 0£?2«7/c^3fc^&8l;:o^T^LT^-5;5S» t 
LSffil iTS?7y K2 irosgcsfi 1 0;5!/,£^4§ 
-g-H^B£'3S^Sc^ 2 . 5 x 1 O" 5 (/t) K*Lfc£ 

#y 5 kro5Kj?*s 1 0 m&u±x-mmffitf&£. 

[0 0 0 9] K»**re»$-a:SJ: p»d3t^ 

5»d^z6gS4rKH-i-^i:, =7 3^^41*, 16 
«£<Cifc»Jr, TUtvv YZbtUtyy K 3 eo^S 

2fS. 4»{3/i5 0 

[0 0 10] 5lotf9tt<bl£Al4JRI»«««ai:jKyw 

1. 2X10- 5 (/r) T*E13(d^L.7i^S(7?^Si)gt^ 

.4«©4 O/imOa^frtt. ifMK««ftS^ 4 1 (O 
0. 6X10-5 (/«C) T-E13^^:bfc^0^fi|gS* s 

«£UB£iSAD risers. 

[0 0 11] ^£*3, 7t^&sg«ffiia5-c-ier-5^tijgtii, 
£T-(4^<, *«Jt«»!S&^-t-5*68t»[£S«l t 

m*±.ti<oi£\zm Litm&\zm 15. s ita 3 «^ y ^ 

5 KltSSl £ roWlr 1 S<7)««« 1 0lrSlt7t*« 
ftajiKKKonT^LT^SriS 1 0 Sr#^«5t 

[0 0 12] *IB^oe6<jtt % *«3t««KrofSIBttS: 
[0 0 13] 

^£S«1 £*^LJKf]il*^Jti-5r £*if# 
S. 4*KH3»=*L,ytJ:5lJ:ilWWjB««**«2. 5xi 
0-5 (/«C) *blw*«3t**!S&*J«i-««> 

[ooi4] mics<5# . *&wt'Hut nftmitm 

# < . *©Si! 2 . 5X10-5 (/1C) W-hT-fc 9 . $ 
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»o i t «r i: i- S *«3t B. 
[ooisl KH*roWH-e*>s§loMr9tttf?a 

BjfcBBBfcBriH-SBwBB**** **** 
t t>««B* s *£U *^**o* s »-5. 
[0 0 16] «*tf*«#*BB«r«J*-i-SB<0«»a s 
2 0 M BJWMMMfttt 1 • 2X10 

-s (/°C) -CB«B***£U gfAMOd^-hroS 
<£\ KMBKtfft&ttO. 6X10- 5 (/"C) -C^IBt* 5 

[0017] *fc, Btt 1 £*&;fc&i£*§OTTgB? 7 y 
K 2 t roflflKSMSB 10^, IS 2 cdTpB^ 7 77K2 * if 
ro«fMJifcK»t'Cl>iv\ <PIWB B 
B***»*B*»riW-*BBB. «R1. +pb«k:«+ 
5*36*: i: 4 w 8l**lil4WJt-e# *. ««® 

*MBfrKl*fcB*fcl*. «ffi**3t**l8«r»*i"** 
«B> Ml. tt*rofM«ir»i-* 
± 5 . BHWJtttB&Jh-e* 5. 

[0018] mmtw&to****^***^ 

/w*B«i-*B, jfc*5*;L-/H>»Jtfc«V*fi»B9* 
9atr*5lwi-6. *5i-sr,!:K4.9£titfflStJii9a 5 

[0 0 19] A*ttfctt»T«5**5>»-~' , '«>**** 
5rtia5BIII4l!l»f*5. i-ft*>t»v 

*sv*T. ^rtMtBBBtfT^feBfcTB*?* K. 3 

£<*0>B*«2. 5X10- S <SC) eUi-CfcO, Sb 
IzTSS^^yK. 3T « -hB*5y K«r«J58;i"SBBB 

KattBtf^ftBBBOBffiK*^**** 

7 y K, =T, 7 y K«?^-Ctc»i-S«3SS:»<?_ 

[0 0 2 0] yt**Ja.—/Uff>tf±\zmi' v ZltMI6 9*:WR 

«1-S«fc*fcSwi:i::J:9B«««:H>it-C#*. $ <b 
mm I oSrJSo^-g-irt,, itih«^fl§74 s «=IS l *K 



- t K £ 9 K«BtS:Kit"e# 4. 
[0 0 2 1 ] KBl*BIMMHM**#V» 

[0 0 2 2] ±Etwl4, 3te*5*»— '^fc*HIS*tlti-S» 
-^SrieUfc* 5 , **9§l43fe«BEB*:«re#Jti-*Bfc 

BaSBt>#BWK£** t *- 
[0 0 2 3] 

13§B»B*«>«HS] (BBBl) B4tr#BL 
B4 (a) »T»^5yK2Sr»)*Ufc*ifeK 

5, 8gffl4 5MmX-fc5c mSr3 5 Ot^-*V/ 

Kflrf 5- t\zX 9 sKy -v— rttfJCH&tSBlli.fca^l- 
tKlBlri 5 *^ SE*1. 4±0. 5 /ura<75)t^?Sa^* 5 

[00 24] 124 (b) ri=»T3*r»J*UfcB"C*>4. 
i4 (a) KOttBfrtrfc**"*- 

[ 0 0 2 5 ] 12 4 ( c ) tt±«* 7 y K 4 «:«*LfcH 
•CfcS. 1214 (b) <Dmm±^V-f K»BB*«rB. 
. ^_*^-T*„ ^ifitt^T 3 «?±«B^*iV^ 5 n 

frSrig^o ±^K? 7 y K 4 »f^»*^T Ufc»*"C»* 
y 5 KBBB 1 5 n i-C, * SI -3C 5 .KBfcBB 1 t « 
BW3fiff«»4 2. 5X10-5 (/"C) -C*>S.fc»?>B«- 

B**«4"t-*.- 
[00 2 61 04 (d) = 9 

toi-i>z\t\zX*)^ } J^ 5 K«©«««:Wih-C*S. 
B«BI= J: 

[0 0 2 7] 121 (a) l4±IE<75i 7 K UTflFSS 
^»^cD«lil§#4ISIlir-fo4 0 SfcPlB (b) J4±EB1 

[0 0 2 8] 0 5l4*^0^^?amSr*-ri21T-fo5, »B 

[0029] (HJS0IJ2) o^-ic aeitBU* 5 

b, >y 3>SSiiT»?77 K2i:©BK+BB*r 
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OffeS, 

[00 30] 121 6 ( a ) I4SI 1 (D + mmX&Zmm® 1 
O&B&LttmX'&Z. •> D a V^filg l (73±lc}£;§/f 

loi^^a-Fftcioatts, miio. i„ 

[0 0 3 1 ] 16 (b) I4TSB?7;/ K2£^i£Lfcl 
■cfoSo 16 ( a ) ro«it±tr^y^ $ Y<Dffl&& 

9. ttAl. 4 + 0. 5 nm<Diftmf8L1&&<k:fimZ. 
[0 0 3 2] 16 (c) tt3T3«r»j«LfcB-c*>i. 
16 (b) roflJjtiJrjKy^ * Kwffijggffr&gWfc • 
^E-V^i-^c BUSI45 nmX-hZ. rO^=>T3C0ffitff 

[0 0 3 3] 136 (d) I4_bg|5*77 K4Sr»j«LfcBI 
.-<?*>*. 16 (c) ro«it±IC7Ky^* KoiffliEflrSrSfe 
* • ^^-ffc. ^J?IS=ir 3ro±gBl3*JVT5 m 
mT-fc-So icoBg, ±.§15 9*7 v K 4 <D® iff ^J4TpB ^ 7 

S:aS-S„ ±g|5^ 7 K4 Of^Sj^^y L 

-f 5 KJyiJ?i4i 5 M m-e, stfy-f 5 KItS«l 

»««*»4 2. 5X1 0-s (/^C) T'fc5fc«))g§<IHt 

[0 0 3 4] 1216 (e) (4-> y = 9 fcTt^&KSSs 

ffiiwtttfS-tt-fcB-Cfc*. ->y =V»flg9|iJt^jKKSS 

[0 0 3 5] !2l7l**^PJ<73^jSSr^-f-|2lT-fc5. 
®1 OfcSSfTT* y-f $ K«tO»*tt*rl6l±$-frfc*s 

[0 0 3 6] 3 ) 11 8 Sr#Bg Lfcri5 fc>#36§fle9 

mm\z y ->y =>vg$gi trashy K2 t^ffllr^F^ 
«Srl5ftfc 0 fcfc'U ±K*»MJBtt:. »2»T8B^?y 
K/f2T-£>-5 0 ;«)i2 <DTM? 7 7 KJ1 2 (43fcUl!!3t.iS§ 
ft W 3t W ffl C ii ft £ ft ± $ -fr 5 Tc ft 1 3 |2 1 7 t W X h 

[0 0 3 7] 1218 (a) \±%2<OTU?7v YM2*K- 
^LfclT-ab-S. >y 3>©S<g l (7?±|37Ky-Y $ K<73 



■5„ BSJ5I4 3 y isffc-S,, Z.i\£ 3 5 Ott^- 

»iBW««9. ttftl. 4 ± 0. 5 MmC03t«iK^a^*s 

[0 0 3 8] 18 (b) ttT«B^5y K2«r»fiHLfcH 
Xh5> 0 1218 (a) WfllitJblc^y^ $ KwMie^S:^ 

[0 0 3 9] 1218 (c) li = T3SrJgjaLfcH-C*>*. 
1218 (b) <73«it±lr^y -f 5 KroAMBtt&ftm • 
*>^-T5o IS1?I±5 /xraT-fcSo rcdl^nr 3(73®Jfr 

y ■< % Y<r>mmte-*m&. *lx?* h v y?5? 4- 

[0 04 0] 121 8 ( d ) .l±±»^ 7 7 K4 SrJg/5g Lfcl 
T'fc^o 118 (c) <0«3t±JcsKy-f S Koffirffifcfrfe 

* " < — J r>^-t--5. ^ia = r3<7)±fflJ^*5V^T5 /i 
m-Cfoi, i(75P> ±SB^ 7 K4(73®iff^|i-pgB^ 7 

y V2<D&mmtmcizt£z t. ^ic^y-r 5 kwumba: 

Sr5M^. ±SB ^ 7 v Y 4 <7>f^Si* s ^T L 1t&f& X'<DtfV 
■< 5 KWfftt 18d»f, # y -f 5 Ktt£*K 1 £ <*>*l 
^38^(8:^14 2. 5 x i o-s (/"C) T-fcSfcft^SiJH 

[0 04 11 18 (e) 14 ->y =>>"«tflg9Sr3t*KiSffi 

®ir«*$-ttfcir-*5 5. •> y ^ >at^i 9 (43tjg&ssss 

ffi»v*-CA*>i&*#yw 5 K«tas«i 
r5-r5r<tiri!9#y^$ Kfltro««fcR»±Tt«. 
i-*fc*>, BI«iJfil^J;5#«3t5S:»gS<73^tSr|»#'«ffi 
t££r6]±-C-#-5„ **l£0y<7?S^-'bl5^UfcS«i*7J5 

[0 04 2] (HSS0IJ4) 19 Sr#fiB.L/iz55t ) »4(75|| 
*Hi£0iJl4, •> y = ^s*R l t T^Ui? 
?y K2t<7>wir, Sfi ir^2<73ti3WJS^K:»tfcfiaj-e*5 
£„ **1S^^*3V^TSB1 t^2(73=f'H«i4-tti,-t*H. 
^y-i-5 KBIiS«l <t(75««tt^(6i±$.-&.5»*^l 

§15^7 5/ K2T-fc-5„ 

[0 0 4 3] 19 (a) \-mmm 1 Ot»l*LfeB-C* 
$„ •> y 3 y wifi i ro±i;gf i i o ^ fy ^ - f. 
'ftfcJ: JBtffttO. lym-CfcS. 

[0 0 4 4] 19 (b) ttm2<DTM?vy YJ§2&M 
^U7tlX-fc-5„ 19 (a) CDflfit±|C^y ^ 5 K<75(«I 

[0 0 4 5] 19 (c) I4T8B* 7 •> K2 4r*J«UfcH 
T-*>5= 19 (b) (DtSiti^.-Ky-r $ K^lftSgfr^ 
* ■ ^<-*^^i-*. flt«l4 5 /iB-e*>5. 

[0 0 4 6] 19 (d) l4=>T3«r^t7tlT-^?)o 
19 (c) OfllitilCTtf y>f * KWfttjffi^S:^ . 
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[0 0 4 7] El 9 (e) l4±gB;7 y y h*4 «r»J*bfcEB 
Tfca. @9 (d) W«5t±(c:^y * KcofltFSefrSr^ 
ffi • Kffli^r 3(7?_bgB(;::fcv->-c 5 ^ 

mT-&>$«, rco^ x ±£|5^7y K4<7?e#f3SI4TgB7 7 

K2ostfT^<hlR)C{c/«e-5 J; K<7?flfrlg& 
SriM-So ±£B* 7 v Y 4 <75f£M#?E7 LfcW.^-eo^ V 
<< 5 KKJ¥li l 8 MnrC\ sKy -f 5 KJKi&Kl t(Dg?i 
IB9ffijRSIi2. 5X10-5 (/"C) T'hZtctbmmM 

[0 0 4 81 119 (f) tt->y 3V»JlB9$r3te9HfciMB 
aD»=*»3?-B:fcB|-?fcS. >y =^*»JI§9tt3ti»«KiS8 

w9-TSri:lcJ;i95Ky^5 KKoWIBtrftihT* So 

[0 0 4 9] (JSMMRJ 5 ). Hi .O«r#flHLfca*5>SaS0!| 
5 SrKW-TS. *£tt0f»:&|g l £S i O-JRi ->y n 

flligSri: <b-fr5 r £ Id J; *> ftjg»8§ro7t<7;^ c&fc^ft 

[0050] 111 10 (a) liTpB^ 5'yK2 tr^jtft bfc 

lar-fci,, ->y =>t s i o 2 m<D2mmm*&o<D& 

£35 0X;X"<— ? z. b\Zi. VtfDTi Kg? 
roCHSSSbl-J:-5#^-KitK/65jat9 , $gi. 4±0. 

[0 0 5 1] Hi 0 (b) I4=>T 3 Sr^fifcLfcHT-fc 
•So El 10 (a) <Dflli£_tlr;#y^ $ K©*ME*«:!Mj 
• *<-r*>y-FZ. S&mitS nmVhZ. :«B373 

9»C5j?y s KrofltlgflsSrjg*. -ett7t Ky y ;7*7 
= y^-»=J: 0 L=T 3 

[0 0 5 2] El 1 0 (c) liiglii? 7 >K4 frjgfig Lfc 
HT-ifcS. 110 (b) <75«jt±^^K y ^ 5 KrotfJSEffc 
i&m • x— =¥>^-r5o ^J5I4=>T 3»±*|5(-i3v>T 
5 M mT'fc-5 0 ±SI5^7S/ K4<oeifT^(4Ta5 

*77 K2<Detff^t |S]Clr/«f5± b\zat))y( 5 Kcoffj 
SEft:<£r5l^; o _b$U^ 7 •;/ K 4 <Df£8Jri 5 55T Lfcfl#.6T-W 

KAUFtt 1 5 nmX\ #y 5 KBttSS 1 £ 
«?««8»«B:»±2. 5x10-5 (/-C) X'hZtztbm 

fiit^^-rs,, 

[0053] 110 (d) 14 ->y = ^8fjjg9 fcftjg&Sg 



i£ffilw*g£$-£fcHT-*>5. ->y =>^«tflf9J43t^ifiS 

[0 0 5 4] (HS£0iJ6) WTI4*«BJSr7fe^v J =.— ;U 
«"ag^Lfc4&-&wHl£fia|-C , *>5. EtT, Ell l£#H8L 

[0 0 5 5] Ull (a) (47* (-7^7^^ 5<Djg® 
SB7Sr^j*LfcE|-e*>5. EI4 (c) <r>m mz?* h V 

[0 0 5 6] Bill (b) l4=fir«3fe*jSK©A*«IC7 
TW^— 7*o SSr^UfcElT'fc-S,, A73{l!l<735fe^ 
KKSSffiT-^^-TS^y^ 5 KfllOSMttt:. :©7r^f 
^-7-n s,;? 8^A^}ffi!l4SffiS:±^jtp^j i t P<OT .g§ jt 

[0 0 5 7] HI 1 (c) tt*»3tai«!S©aA«fc7 
* hf-f 5^^*LfcHT-fcS. 

[005 8] Hi 1 (d) (43t J E-^^— ^co^fiwfc 
«>, fttflgSSr^itLTtH-Cfo-S,, Stihffl«t«i9 t LTIi 
•^yay^i/^-^Tjjii w<7)g^. Wffi9 0t#M 

± 5 fc^nt-f-So i 5 -f-s r. t »d ± •? wffi'9 a** y ^~ 
7tWa6K<OtfS^ffiS«Sffi^AUii^, StRl £TgB:7 7y 
K2fc=73ilffl^77K4 ± 5 1=^ 

l£5rg*L, tU73{|iJ4S®T*^r Stfy-f S KA^Mtt 

KSSif:i4 1 5 /xm-C, ^ y -Y 5; KKt SS 1 t W^fl£3S 
^?S^I42. 5X10-5 (/"C) -c?fc5fc*BI*lf«*s* 

^-r^o «tfli9*ss*si t^y-rs kb?ic»3& 

[0 0 5 9] (HSS0iJ 7 ) H 1 2 Sr#fii LftiJS bUJfefiRI 
7 SrlftBJ-f-So *3U6fi"Jl4*^M*3t*v?a— /HcigjC 

r ^y<- 1 1 Sr»tflg9-c i @^Ufc'b(7?-efc5. I?t5 
tei0ttffi9;S!#i*ttBoXa«*ffifcB5fca, ATI 
ftijiSBEWKi'lBf ^KihT-# -So 

[0 0 6 0] Hi 2 (a) 147* F7-f7^^5©M 
§B7 5r^)5i<;L/'cHT-*>-5. H4 (c) <Dm'&lZ7*bV 

[0061] 112 (b) n&m%m&8,<DAJ3m\zy 

t^'<-1 1 Sr«tfll9t?@^LfcHT-fc-5o A7lfi!lW3t 
jKy-e--JfcWjft8«)AA«ltflB5»rA9ji*, S«l£T 
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U?7 V K2 b =73 b±n?yy Y4<D&*\z&-$-% 
KtS«l t fctt»U A^ffiMSSffiT-ie;: 5* y f S K 

[0062] 1112 ( c ) \±mmxm&&<omi3W\z7 

[0 0 6 31 El 12 (d) li^fe^-^a.— J\,<0&&<Olt 
A. «tJffi9fc*tiLLfcia-C*.5. ftlt/BMJiB 9 t LT-> 

-^jS«8SO£ti^fS!li: y* hf^f^^ 5 Srgv^^-B: 

-3fe*»»OU*«iHStA9a*, S«li:TSBi?7 
K2 i373 <t±Sl5^77 K4fiO#*^»1"4J:5»c: 

Sit L, as^fftlffiffir-jgi 5jKK5 K&60#| 

8t£IS£itT-£5. -t^ioh, RSitiiJtti'a-^ 
nftHttttlfs ««ltt«riajJ=-C#«. HJ£«fiJ 7 «>jK y -f 
5 KBSJ5I4 1 5 *zmT\ stfy ^ 5 K&ir&E 1 t« 
K«a^l4 2. 5X10-5 (/-C) T-fcSfc^filHI^S. 

*-f 5 riCiD 1 El 5 \zm LfcSbflW* 

[0 0 6 4] (HJSM 8 ) 11 1 3 &#fla fcHJfeflsj 

0Lfc4ir-&wmg0iJ-e4> •? , -> y = 1 1 TpB^ 7 
fa±z-itzigmm i oT-fcs. 

[0 0 6 5] Hi 3 (a) Ii7* h7V7^* 50^«i 
a5 7Sr^L.fcHT-fc^ 0 116 (c) (Dffim.lzy*h'J 

[oo66] an (b) \*mm%m$Li&<K>xjim\z7 

[00 6 7] @13 (c) !4*«l3t*&iS<oai^ftiJir7 

[0068] 1113 (d) l43fc ; e-:^-/^&tS<Z)fc 
*b, *MS9*iJ-JtLfc0-C*>5. *tlhffl»J!B9 i LTtt 

->y avy^/u^— ttw-cfci. :ob. *jjg9**iKy 

*5A5fc&Jt-*-4. w o-tZZ. b\zS:K)®m$&i£y 
^-3te*«tt©ffl*«fflSffil::A9i&*, *SliT«B^ 
7 5/ K2ir=T3i±g|5^7i/ K4 5 ± 0 

^ O Sr K Sr |6i ± T * 5 . * J609 1 0 » y 



-f 5 KKJ?I41 5 Aim-C, # y -f S Kffii t £& 1 b <om 
BB»{Rtt*i2. 5X10-5 (/"C) -?*>*fc#>jRM|B 
LA»L, WJIB9^SIS1 b#!) 4 =• Kflglc 

s w i iw «t <o *nmm<o&£ t n 7 

[0 0 6 9] (HiS0iJ9) H 1 4 4-#bb t^^e,H^0ij 
s/ K2 fcoiBHrf'MJi $ b\zXm8L16<o*>J3M 

8©AAfl!lfciK», 7r-f'<— 1 1 &8MB9T-B£i--5 
fc.fc0»J»9ASftW&8<*>Aa««ffifc«5fcii>. 
ftiJJffiffiwmflStSrKlhT-^ 5. 

[00 70JH14 (a) tt7*l>f^f??5WM 
g|57 SrffMLfcH-CfoS. 116 (c) co«5t(r7^-hy 

[0 0 7 1] HI 4 (b) tt*«3t*«(g<DA*ill!U=7 
T'T^-l 1 *»J!B9-eHJfeUfcBl-Cfc«. A*ftl«>3t 

sKy-r-3t^«K«5A*ffl!li*Sffil^A9 ii*-, SffilirT 
015^75/ K2 t^73 tilfB^^i' hMO^^tSti 

*t«Sl4«r»fU A*«*BS5-Cfii5JKyW S K 
Bto«|lt«rWih-C*5. 
[0 0 7 2] 1114 (c) li*IS3t^J6g§wtiJ^{M»w7 

100 73] 014 (d) /lr<D&m<Vtz 

mm9 SritlhLfcHT-foSo itlhfflWflB 9 t 
v-llny^x^i-^ffci. rw^, »flB9^5i?y 

-^-Ttjss^roai^ftijt 7ac h-r-TT 1 ^^ 5 &awj>.s; 

**J: o\z&±-fz> 0 z jfir i:KJ:t>8MB9;}S#y 
^-5t*«BoaAftliSIBB-«wA9i4*, S^ltTSB^ 
7yK2i373i 7 •> K4 <7>£-* J: 5 

SIS 1 b L % fflAflBiSiaB-efi 5 # y W 5 KJKO 

f§«tt«ripi±-e# •&„ jwj i i <?5^y 

5 KJKWI4 1 5 u mX\ y >f 5 KBIiStS 1 i ^Sft 
SS!g#.^:Mi4 2 . 5xio-5 (/t) -C*>-5fc«)JB*]gt 
#tJIB 9/^**51 t^y-^S Kffltfc 
SE#i- 5 w b\z£<0 *mMm<OW,£ t>H 7 (c^ Lfc^m 

[00 7 4] (H^fiSJ 1 0 ) #HJ£#JI±. **W»361fi 
«R|6WHi l tr^Lfctgitirfcv^-c, 7^- hf-ff^? 
5 <7>fi>£> K) \Z u—tfjfj K&*f A L1Zh<OX-bZ>. 
*£MWbmmz* HlSfiBj7/iVxL9lc*3lt57* hf 
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0. 
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10 8] *3fi9!w35tt«l 3 W3t^ifiK05MitxmSr^i- 



[0 6] *^Bjro3liS^J2<753t«i6iSroSiitxmSr^-r 



7] *%0J<7>*J£fiaj2*3«tU ! ^5l5^JtC*3(t^ADjg^ 



[0 9] *^BJ«DSteCT4C03tjSffiSS'OSliigXS5r^i- 
frB0o 

[010] *«W<7>Hffi0iJ5<ojt^ifiiS.«?ffi]jtXS«r7r: 

[011] **W<7>S5*W6 03t3Wft!8«5«5iia** 
i-NffBBB. 

[012] **M©**flBJ7 03fe**»WKJftXa*^ 

[013] *3BW«>**«»J8«)**Jfi!Sw«a5xa«:^ 
1"frB50, 

[014] *&W<o9mm 9 (Ojtaii^KftMjtXSSr^ 
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/<-7"d^, 9-ttlB. 10 . 11-X77 
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